: Technoeconomic analysis input parameters for devices employing SHJ solar cells. All costs are referred to the photovoltaic module area. Catalysts (dimensionally stable anode -DSA) costs were derived from quotes of industrial suppliers. All costs are referred to the photovoltaic module area. Catalysts (dimensionally stable anode -DSA) costs were derived from quotes of industrial suppliers. [a]
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[c] : Sciencetech SF300 solar simulator spectral data. The ASTM standard for direct normal incidence dictates that for Class A spectral match to be achieved the percentage of power contained in each interval set out by the standard must deviate no more than ±25% from the standard. The results are the measured spectrum of our lens based Sciencetech SF300 solar simulator using a Xenon short-arc lamp. The results of the measurement indicate a Class A spectral match based on the ASTM standard for global irradiation. The provided graph shows the measured spectrum of the solar simulator (black) and the solar reference spectrum (green) for AM1.5G. -2 , with respect to the electrode surface). The electrolyte was a 20% NaCl solution at 80°C. The temperature was monitored using a stainless steel thermocouple. The blue curve was computed considering Faraday's law for electrochemical reaction and represents the theoretical production at 100% current efficiency. The red curve was calculated linearly fitting the experimental point, which were retrieved using a Lovibond® CHECKIT colorimetric comparator test-kit for high range (10 -300 mg/L of product) and collecting samples for the buffer solution. Comparing the slopes of ideal and experimental curves, we could obtain 88% and 85% Faraday at 130 mA•cm -2 and 30 mA•cm -2 , respectively. Experiments conducted over 1 hours confirmed that those values are roughly constant over time.
The non-ideality of the measured Faradaic efficiencies is due to competitive reactions that subtract useful current, which does not generate active chlorine that can be detected. The main anodic side reactions are (a) oxygen evolution, (b) hypochlorite reaction to form chlorate, (c) hypochlorite oxidation to chlorate species and (c) hypochlorite reduction to chloride species. -2 , with respect to the electrode surface). The electrolyte was a 20% NaCl solution at 80°C. The temperature was monitored using a glass thermometer (purchased from VWR). The blue curve was computed considering Faraday's law for electrochemical reaction and represents the theoretical production at 100% current efficiency. The red curve was calculated linearly fitting the experimental point, which were retrieved using a Lovibond® CHECKIT colorimetric comparator test-kit for high range (10 -300 mg/L of product) and collecting samples for the buffer solution, which were cooled before utilization. Comparing the slopes of ideal and experimental curves, we could obtain 88% and 84% Faraday at 130 mA•cm -2 and 30 mA•cm -2 , respectively.
The comparison aimed at investigating the effect of a different temperature probe in the faradaic efficiency measurement. The stainless steel thermocouple is expected to undergo a slight corrosion when immersed in the operative electrolyte, and this could potentially affect the efficiency. Based on our experimental validation, we could conclude that the stainless steel probe has no effect of relevance in the faradaic yield determination.
Figures S6 and S7 report the total available chlorine, which measures the totality of the chlorinated species available in solution. Hypochlorite species (as well as hydrochlorous acid) will be present in liquid form; molecular chlorine species (Cl2), if present, will tend to dissolve too, given the high solubility of chlorine in water (e.g. at 80°C, more than 2 grams of chlorine are needed to saturate 1 kg of water). Since the production is in the mg/L range, all chlorinated species will remain into the electrolyte, and thus be detected using the comparator Figure S8 . Values were normalized with respect to the maximum. A ScienceTech SF-300 AAA class solar simulator was employed as illumination source. The electrolyte was a 20%wt NaCl solution (80°C, temperature monitored using a glass thermometer rather than a steel thermocouple).
Since the stainless steel thermocouple is likely to undergo a slight corrosion process when immersed in the electrolyte, the experiment aimed at evaluating the differences in the long term stability when replacing the mean to monitor the temperature. The outcomes showed no significant difference.
Normalized mean value: 0.975; normalized standard deviation: 0.003. Figure S29 : Characteristic curve (Current Density vs Potential) of the electrolyzer employed. The current density is here referred to the electrode area; in the main manuscript it was referred to the photovoltaic area. The assembly consisted of two DSA electrodes (Ø = 1.7 cm; inter-electrode gap 3 mm). The electrolyte was 20%wt NaCl solution, heated at 80°C and pumped inside the reactor at a flow rate of 40 mL/min. The curve highlights that the working current density is 250 mA/cm 2 at 3V. This is consistent with values in literature. Figure S30 : Characteristic curve (Current Density vs Potential) of the electrolyzer employed with two different temperature probes. The blue curve refers to the case in which the electrolyte batch temperature was monitored with a stainless steel thermocouple; the red curve refers to the case in which the electrolyte batch temperature was monitored with a glass thermometer.
Since the steel thermocouple is expected to undergo a slight corrosion when immersed in the electrolyte, the comparison aimed at evaluating the differences when the probe is substituted with an inert one (i.e. glass thermometer). The current density is here referred to the electrode area; in the main manuscript it was referred to the photovoltaic area. The assembly consisted of two DSA electrodes (Ø = 1.7 cm; inter-electrode gap 3 mm). The electrolyte was 20%wt NaCl solution, heated at 80°C and pumped inside the reactor at a flow rate of 40 mL/min.
The two curves show no significant difference; this proves that the slight corrosion of the stainless has no relevant effect on the electrolysis performance.
